Motivations for the creation of hyperlinks to business sites were analyzed through a content analysis approach. Links to 280 North American IT companies (71 Canadian companies and 209 U.S. companies) were searched through Yahoo!. Then a random sample of 808 links was taken from the links retrieved. The content as well as the context of each link was manually examined to determine why the link was created. The country location and the type of the site where the link came from were also identified. The study found that most links were created for business purposes confirming findings from early quantitative studies that links contain useful business information. Links to competitors were extremely rare but competitors were often co-linked, suggesting that co-link analysis is the direction to pursue for information on competitive intelligence.
Background and purpose of the study
The Web is of tremendous importance to business development, particularly ecommerce. Web hyperlinks make up a network that connects businesses, customers, suppliers etc. Earlier studies have found that Web hyperlinks contain useful business information (REID, 2003; TAN et al., 2002) . Specifically, the number of hyperlinks to a company's Website (i.e. inlink, also called links later in the paper) correlates with the company's business performance measures such as revenue and profit (VAUGHAN, 2004a; VAUGHAN & WU, 2004) . The correlation is significant even after accounting for the size of the company (VAUGHAN, 2004b) .
While the findings from these quantitative studies provide us with empirical evidence that links to business sites can be objects of data mining for business purposes, a deeper understanding of the nature of the hyperlinks is needed to gain full confidence for such an endeavour. Toward this end, a qualitative content analysis study was carried out to examine links that point to business Websites. Of particular interest is why links were created (i.e. motivations for linking). Also of interest is the country location of linking pages as well as the types of sites that created the links. The purpose of the Scientometrics 67 (2006) study is twofold: to triangulate results from earlier quantitative studies; to deepen our understanding of the Web link phenomenon by complementing earlier studies that analyzed motivations of linking to academic Websites (CHU, 2005; THELWALL, 2003; WILKINSON et al., 2003) and scholarly Websites (KIM, 2000; SMITH, 2004) . No previous study examined motivations for linking to business sites.
Methodology

Websites and links in the study
The study focuses on a particular industry since different industries may have different Website characteristics. Our most recent study (VAUGHAN, 2004b) , which found a correlation between business performance measures and links to company Websites, chose the information technology (IT) industry and included all Canadian and U.S. IT companies as potential candidates of the study. As the purpose of the current study is to explore link creation motivations to aid our understanding of the quantitative correlations found, it is natural that these same companies be used for this study (71 Canadian companies and 209 U.S. companies making a total of 280 companies). The size of these companies varied from giants such as Microsoft and IBM to small companies that employed less than 10 people. The list of the companies encompassed various sectors of the IT industry and included both publicly traded companies and private companies. Links to the Websites of these 280 companies were searched using commercial search engine Yahoo! (details below). A random sample of x links to each company Website was taken where x is 2 and 6 for U.S. and Canadian companies respectively. In total, 418 links to U.S. companies and 390 links to Canadian companies were classified, allowing for a proper comparison between the two countries.
Search engines and query syntax used
In choosing a commercial search engine to search for links to be classified, several possibilities were explored. Earlier Webometrics studies used AltaVista and AllTheWeb for inlink search. However, both were acquired by Yahoo! in March 2004 and their databases became subsets of that of Yahoo!. The Google database is one of the largest among commercial search engines. However, it cannot filter out internal links in its link search function and for this reason it was not used as a main data collection tool in earlier Webometrics research. Therefore Yahoo! (www.yahoo.com) was chosen as the most appropriate search engine for this study.
The Yahoo "link" and "site" commands, as documented in its Help menu, were used. This means that to search for external links to site www.abc.com, the search query "link:http://www.abc.com -site:abc.com" was entered into Yahoo's basic search mode.
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The "-site:abc.com" portion of the query was used to exclude internal links within the site www.abc.com. The partial domain name "abc.com" was used instead of the complete name www.abc.com as it is conceivable that a related URL (e.g. mail.abc.com) might be used by the company besides the standard www.abc.com. At the time of the study (summer 2004), the Yahoo! help menu indicated that the "link" command would search for all links pointing to the site in question. During the classification process, it was discovered that only links pointing to the specific URL (i.e. the homepage of the site) were retrieved. However, an alternative command that would truly search for all links to the site was not available. At the time of writing this paper (spring 2005), it was found that Yahoo! has an undocumented command "linkdomain" that would search for all links to a site rather than just the links to the specific URL. Currently, we are conducting another study classifying Web co-links to business sites and university sites. We are using both "link" and "linkdomain" search commands. We will compare the two data sets to determine if there is a difference in the two types of links.
Development of the classification scheme
For each link sampled, the linking page (the page that initiated the link) was retrieved and the content of the page as well as the context of the link were examined to record the following three variables: country, types of Websites, and the motivations for linking (i.e. why the link was created). The value of the country variable was determined manually by the country of the page owner rather than the country designation in the URL. Similarly, the type of the Website was manually assigned based on the type of organization responsible for the content of the page, not based on the domain name (e.g. .com or .org). The following five types of Websites were identified: commercial, organizational (e.g. non-profit organizations, associations, conferences), governmental, educational (including universities, colleges, and schools; professors' homepages are included here), and personal.
As there was no prior research examining motivations for linking to commercial sites, no existing classification scheme was available for ready use. The classification scheme for this study was developed through an induction process based on grounded theory (BERG, 1995, p.179-181) . It used latent content analysis as opposed to manifest content analysis (BABBIE, 2001, p. 310; BERG, 1995, p. 176) . Specifically, the classification scheme of motivations for linking was developed in a three-stage process. In the first stage, the first author examined a group of linking pages and identified eight preliminary categories with brief notes defining each category. In the second stage, the second and the third authors classified a group of linking pages using the preliminary categories and added more categories as needed. They did this exercise together to achieve a consistent understanding of the categories. They also recorded three examples Scientometrics 67 (2006) for each category and refined the notes that defined categories. The process continued until they found that the existing categories were sufficient to describe all links encountered.
All three authors then discussed and finalized a classification scheme of ten categories which was used in the third stage, the final classification of 808 links of the study. In this stage, each of the 808 pages was classified by the second and the third authors independently. Inter-coder consistency was 95% for the links to U.S. companies and 94.4% for links to Canadian companies. These consistency rates are higher than that achieved in previous studies of Web page and Web link classification (BAR-ILAN, 2003; CROWSTON & WILLIAMS, 2000; THELWALL et al., 2003; WILKINSON et al., 2003) . The very high consistency rates provided us with assurance of the validity and reliability of the data. It should be noted that only "motivations for linking" was classified by two coders. The other two variables, country and types of Websites, were coded by only one person as the coding of these two variables was fairly objective and straightforward.
Initially, we considered the possibility that more than one motivation could be identified for a particular link so multiple categories could be assigned to a linking page. The experience from the first two stages showed that multiple linking motivations were rarely needed so the final classification allowed only one motivation for each linking page. Minor modification of the classification scheme took place in the third stage for fine tuning purpose. The modification was discussed and agreed upon by all involved and any affected data points were carefully revised. The final classification scheme included the following ten categories of motivations for linking: acknowledging cooperate sponsors, link from customers, online directory, link from job advertisements, link to business partners, news articles about products or companies, list of products, list of clients, list of companies, and others. See Appendix 1 for a detailed explanation of these categories.
Data analysis and results
Linking pattern by country
Countries where the linking pages were located (where the links came from) are summarized in Table 1 . "Others" include Australia and Russia etc. The "unknown" category includes pages for which country location could not be determined (e.g. there was no address on the Website). Clearly, the majority of the links came from the U.S., although the numbers of target pages (pages to be linked to) of the U.S. and Canada were similar (418 vs. 390 respectively). A cross tabulation of linking pages and linked pages is shown in Table 2 where countries other than U.S. and Canada were merged in order to have enough data points in each cell to carry out a chi-square test. The test shows a significant relationship (p<0.01) between linking country and linked country. Links targeting U.S. companies were predominantly American pages while links targeting Canadian companies tended to come from Canadian pages. In other words, there is a strong tendency towards linking to pages in the same country. Countries other than the U.S. and Canada do not seem have a tendency towards linking to either U.S. or Canadian sites. 
Linking pattern by types of Websites
The types of Websites that link to U.S. and Canadian companies are summarized in Table 3 . The most common type of Websites that links to the companies in the study was commercial sites (71.3%) while links from personal sites were only 6.1% of the total. This suggests that links to company Websites are most likely business related (even some links from personal sites are business related). Scientometrics 67 (2006) There is a significant difference (chi-square test, p<0.01) between American and Canadian companies in the types of Websites that link to them. Table 3 shows that the American companies attracted more links from educational and organizational sites while the Canadian companies received more links from commercial sites.
Motivations for linking
The result of the classification on the motivations for linking is summarized in Table 4 where the categories are sorted by the frequency of occurrences. The "others" categories include Weblog, bookmark, product review, newsletter etc. and each of these types constitutes less than 2% of the links classified. One of the categories that we originally had but did not use in the end due to the lack of occurrences was "link to competitors". Only 2 out of the 808 links classified were links to competitors (one to an American company and one to a Canadian company). The scarcity of links to competitors is highly plausible. Links promote Web visibility and traffic to the site being linked to, something that companies do not want to provide for their competitors. From the standpoint of Web data mining, this means that analyzing links alone will not uncover much useful information on business competition. The most common type of motivation for linking is "online directory" (22.5%, including search engine directories such as Yahoo! directories) followed by "list of companies" (19.6%). Related companies, many of which are competitors, are likely to be present together in these lists. This also applies to the category "list of products". These three categories constitute 45.5% of links of all types. When two related companies, often competitors, both appear in a list, they are co-linked (page X and page Y are co-linked if a third page links to both). In other words, a significant percent of links are potential co-links. Thus, co-link analysis could be a fruitful direction to pursue for information on business competition. In fact, a recent study (VAUGHAN & YOU, 2005) successfully mapped business competition landscape for the telecommunication industry using co-link analysis, which confirms the above assertion. Motivations for links to Canadian and U.S. companies were compared and no significant difference was found (chi-square test, p=0.15) . This means that motivations for linking are consistent across the two countries.
All motivations for linking in Table 4 are business related other than the few in the "other" category (e.g. resume of employees, newsletter run by the employees). This is in strong contrast to motivations for linking to university Websites where many links are not academically related (CHU, 2005; THELWALL, 2003) . This suggests that links to business Websites are potentially more fruitful objects for data mining.
Conclusions and discussion
Building on early findings that links to business Websites contain useful business information, the current study investigated the motivations for hyperlink creation to gain a deeper understanding of the Web hyperlink phenomenon. The study takes a qualitative content analysis approach that complements the quantitative method employed in earlier studies. North American IT companies were selected for this study and a random sample of 808 links to these company Websites were manually classified. A classification scheme was developed through a three-stage induction process. The very high inter-coder consistency of 94.7% provides assurance of the reliability of the data.
Each linking page (a page that linked to a company in the study) was classified by country, type of Website, and motivation for linking. Links to U.S. companies predominantly came from U.S. sites while links to Canadian companies tended to come from Canadian sties. In other words, there is a very strong tendency towards linking to pages in the same country. The most common type of sites that linked to these companies was commercial sites (71.3%) while only 6.1% of the links are from personal sites. American companies attracted more links from educational and organizational sites while the Canadian companies received more links from commercial sites.
The most common type of links came from online directories (22.5%). This parallels findings from SMITH (2004) study where links from directories or subject guides were the most common, although that study examined links to research oriented Websites. The vast majority of links are business related which confirms findings from early quantitative studies that links contain useful business information. This is in strong contrast to links to university Websites where a significant percentage is not related to research. Despite the finding that there is a correlation between research performance of Scientometrics 67 (2006) a university and the count of links to its Website (e.g. SMITH & THELWALL, 2002; THELWALL, 2001) , CHU (2005) found that less than 27% of the links were made out of research or teaching/learning motivations while THELWALL (2003) found the majority of linking motivations were trivial compared with citation motivations. This is perhaps the result of the difference between university Websites and business Websites. Company employees are generally not allowed to have personal pages on company Websites while university professors or students can have personal pages where personal interests such as hobbies can attract links that are unrelated to academic matters. The finding that the vast majority of links to business sites are business related suggests that data mining on business Websites could be more promising than that on academic sites. A limitation of the study is that conclusions are based on links to homepages. Links to non-homepages might be different.
Few links were created to point to business competitors (only 2 out of the 808 classified). However, competitors are frequently co-linked by a third party. This shows that simple link analysis would not provide much information on business competition but co-link analysis could be a fruitful direction to pursue. In summary, results from the study not only help in our understanding of hyperlink phenomenon but also point to directions for future research. However, findings from the study are based on links to North American IT companies. Whether they can be generalized to other industries needs to be determined by future studies. Scientometrics 67 (2006) 
